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(54) WICTFyMEKr JUIH XOJlOilHOn PA3JUqH TPYB 



I 

||jo6ptTCRiie wH oc mcM k MmimoodpaOotKe, 
uptnmsmem nnn oeptOona otBepcndl b tpy- 
fitx II Moxer Gun HcnonkiOBaao np« okootb* 
immi o0pi0oiKB loiiiimnpviecxHX oiBepcmi 
ipyfi jDu mp^meBMo* n manwmx 
iieA MmnoM ae^opMiipioimoro fipoMniBaiiM 
Onc^xioBaiacii). 

IbBBcrai miCTpyMeiiT mm ptaAtv xpyG, co- 
jigpjMimm ciyneintTyw onptBicy c Hinpecco- 
BamMMN m nao ge^opM Hp y nuiiM H KOAkiaMiu 
Bi' oem oQpuiKii BunoimeBi muuuwpBwcKia 
ptciovca, » CTCMKBX onptBKii - ptflwaHMe 
otBepciM. •» lopoix iconca - ptnawMMe 
iiasii. cooflmBioiitiiecii c oTBepcrMMS onptBKH. 
HifCTpyMCHT cHtGxeH cKcitMoll nonrm .p*tto«ft 
mAKOcni B o6pa30BaiiRue OTBepcTRiiMiiiiinsi- 
Mi KBiiaiibi (1). 

PuoenHTCJiBHOM CMUKOH McxaQT noBepxBomn 
ipyfiu 11 pafioWMN KOJiKqmM npR pa6oTe tto 
ro mcTpyMCifTa nmnntrcM lupOBOfl cnon, o& 
pttsyiDOiifHCJi B peiyTiBTare HsrpeBa p86o«ieM 
aouDcocTH B nonocTM BHcrpyMeKra no TCMne- 
paiypu iopoo6pa!»08aifMii, oh pa6oTaeT toiibko 



2 

mo npeflBBpHTCJikHO MirpcroMy ^ao wMnepaTypM 
ropmero jie^MpMiipoBaiau Mennna Tpy6u« 

HeoocmKOM«9ioro HHcrpyMeBTa muem 
TO, w) mw mmnoBKH k ptGore oh ipcSy-. 
«T 3apiiiQai jptOowfi OTflKOCTMa nojwciH r 
5 opeiiBapBTeJibHoft pi3ZuqH 3axoi0ioro icomu 
TpyGu. Ht BMXofle lo tpjrCM nocnc okoito- 
WM npomeccB ptaoiHS HHcrpyMemr HarpcBaCTca 
no TeMnepitypu bmoic ntpoo6pt30Bai!iw pa6o- 
<ieft 3Kiuococni» Hto buvmci onpeoeneKHue 
iieyootfcTBa npN wccnnyitanHH. Tothoctt* o6pa* 
001X11 oncpCTKlk nKHM racfpyMCHTOM hcbm- 

COKUI. 

IkA .RsoGpeTeioiii - noBUUieHMe KaiecTBa 
oGpaOoncib 

" riocTaaneMnaji vfsvb flocwaeToi tcm, h> 
BccTHMft HHcrpyMeHT, coAepiKaiUHH no/iyw on- 
pasKy c HacaareHHMMH na Mee fl«^opMHpy»- 

lUKMM JrtCMCHTaMH, B CTCHKaX KOTOpOH BMHOII- 

HCHM pajxHajAHue oTBepcnm. a Ha Topuax 
flC^opMHpyiomKx ineMCHTOB. o6paiucHHbnc oohm 
K opyroMy, - pajwansHMe naaw, a taK^c ho- 
Towmc ptt6o<iefi jkhakocth onw nonaiH ee b 
o6pa30BaHHMe OTBepcnuiMH h naiaMM KiHaiai, 
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CHa6KeH CMOHmpoBainiwM b pacTOwc onpaB- 

KM C BO3Mn)KHOCTl>l0 OCCBOFO ncpCMCUICHWI HO 

nwM lUTOKOM c nopuiHCM, Ha HapyxHOM no- 
BcpxHocTH KOToporo BbmonHCHa Koni>ucBaii npo- 

TOMKSy COCiDIHCIIHaH c nonocTMo niTOKa H c 5 

oiUfHM M3 panHajiuiMx OTBcpcniK onpaBKH» a 
nonocTs unoKa cocromcHa c hctoihhkom pa6o- 
qeii jwucocth, b KawccTBC KOTopoii Hcnonb30- 
BaHa cMasusaiottiaJi aicHjucocnx 

lb qcpTCJicc noxa3aH o6utKH bha npcjuiarac* lo 
Moro HHcrpyMeirra, pa3pc3» 
. HHCTpyMCHT conep5icHT KOpfiyo-onpaBxy 1, no 
ocM onpaBKH BwnaTHCHO loinHMjipinccKoc ot- 
Bcpcme c pa3MemeHHi>iM b hcm nonBiriaiuM 
'oneMCHTOM ~ nonuM iutokom 2 c nopiuHCM. |$ 
BbmojmeiiHbiM 3acAHO co iutokom. Ha nopui- 
ne Bbmomtena KonbueaaH npoiowa e, coczw- 
fietnian c nonociwo ^ nnoKa. B crefocax orf- 
paBKH npcixycMOTpcHM pajwanbHbie OTBcpcnw 
a nm noflBOfla cMaaoTOoii jkuucocth k naaaM 20 
6 ta Topiiax iie<|K)i»^pyiouxHx 3neMeHT0B 3. 
U1tok» ycianoBJiemibia c B03MO)icHocn»io bo> 
BpaiHo-nbciynaTeAbfioro mvD^tma b nonociH 
onpaBKH oTHOCRTenbHO paAKajiuoix ofnicpcniH 
B CTCincax, npcncflOBarcnbHO pacnpcjKnHcr no- |j 
TOK cMaaowoM snvococm k 30KaM o6pa6orrxB. 

Pk6o<ne mtMtKM 3 c yBcnmHBawumMHca 
K BMXoffy HHaMCTpaMM nocatMHU m QHJDntUr 
pmecicyio "ocib onpasKH, nnoTHOC npH«iiic 
iipyr K npyry pa6owx DneMcmoB n jtopmhhc^ 
HX B TSKOM coctouhkh o6ccnc«o!BaeTai rafiKofl 
4« HaBinniiBaKNiiedai na nepenHWio <Bcn on- 
paBKH. 

Fa6oTy HHcrpyMCHra moxcho npocncnim Ha 
npHMepe oGpaGoncR oiBtpcnw HHaMcrpoM 
Kf^f^MM npH npoTHnreaKHH 3aroTC»KH h3 tpY^ 
6u c nHaMcrpoM oTBcpcnot 67 mm h tootiii- 
noff citHKH 10»5 MM, MarepRan - HHpKOHHft- 
HHoftieBUH emoB MapxH 3-125. 

06pa6dnca npoRSBOiDrrcsi na BcpimcanMioM 
npccce MOflCJiH n-63:0 c ycwoieM 100 ta 
HiicipyMCHT 3aKpcnnHCTCH b BcpxHcft Tpaaep- 
ce npccca, oTBcpcmc b Tpy6e paanawr Ka 
pasMcp l^^f^^ c Ha6opoM pa6o«a ancMCH- 
lOB n mwymtMH OTaMCTpaMH cootbctctbcbho: 
6730; 68,75.7035; 70.55; 70.06 + 70,08 MM. 45 
ripH o6pa6once HapyoicHMH HHaMcrp Tpy6w yac- 
jDnHBacTCH no 90 mm. ynpyraji ycajoca coctaB- 
njicT 0.47 - 032 MM, Bemranca ynpo«incHHO- 



ro cnoH - 1000 1100 mkm, PpH OBH^e- 

HMH MHCTpyMCHTa BIIM3 npH noJlXOflC K BCpX- 

HCKfy Topuy 3aroTOBKH 5 a urroK nociynacT 
CMa30«i!aii )ifHiiKOCTb <Macno KHnyctpMaJibHOc 
20-30), KOTopaH HanpaBnucTCH Mcpc3 paAHainr 
Hbie oTBcpcTHH B onpaBKC K paioianbKbtM ita- 
3aM Ha Topuax ncpBoro Ac4)opMHpyiomero 
3neMeHTa. flpn nocncayromcM iWHJiccHMH HHcrpy- 

MCHTa BHH3, IlfTOK ncpCMCluaCTCH BBCpX H 

nocneaoBaienbHO pacnp^AcnncT cMa3owyio jwwr 

KOCTb K flC^pMHpyiOmHM SJICMeHTaM. IlpH oS- 

pamoM xoiic HHcrpyMCHia unoK B03Bpan]aeTC« 

B HM)WfCC HCXOiWOC nOnOSKCHMe, flCTaJIb H3BnO- 

xacToi H3 onopKoro craKaHa k iinxn noBiop*- 

CTCH. 

3K(»fOMHHecKHMr 3(M>eKT OT RcnonbsoBaHWK 
npeAnaracMoro KHcrpyMCKra npn RsroTOBneKHH 
KOMHJieKTa flciancH Ha annapar cocraBniiCT 
50 Tbic py§. .3a ctct yMCHbiucHHJi npKnycKOB 
npH oKowarcJibHOH o6pa6oTKC h 3aMeHbi one* 
paioin pacxo<iKH OTBepcnw na ae4K)pMaioioH- 
Hoe npomniBaHHc 6c3 aumw Mcranjia. 



OopMyjia H3o6peTeHnR 

HHCTpyMCHT nsiM xoHOOTOH pa3ziavt Tpy6, coflcp- 
MiuHil nonyio oRpaBicy*c HacaxccKHUMH na nee pp^ 
e^pM Hp yiu umM B sneMCHraMR, b mmcax kot<^ 
pon BboionHeHU paflHajibHMC oTBepcmx, a Ha 
T0pi9X Aet^pMRpyioaoix 3neMeRT0B» oCpaweH- 
Hux ojom K ApyroMy - paAHanbHue nasu, a 
laxxee ncTo*iHHX pa6o<ieft jkhzucocth juw nofla- 
qn ee B oGpaaoBaHHue OTsepcTHiiMH h naaaMH . 
xaKanu, oTJiHiawmHiircfl tcm. 
qro, c a^Jibfo noBuuicHWi Ka^ccraa o6pa6oTicH, 
OH cHaexceH CMOHTHpoBaHHbmi B nonocTH on- 
paBKH c B03M03iciiocniio oceBOFo nepeMeoieRHff 
nojibtM anoKOM c noptmieM, Ha napyxcHoA no* 
BcpxRocTH KOToporo BbOTonHCHa Konbuesaii np<^ 
To*Dca» coenHHeHHaH c nonomio urroKa h c 

OAHHM R3 paAHaJIbHbR OTBepCTHM, a HOnOCTb 

urroKa coeoHHeHa c hctomhhkom pa6o<iefi )wiar 
KOCTH, B KOTCCTBC KOTopoH Rcnonb30BaHa CMa- 
3braaiontaji wnxociK 

HCTOQOIKH HH(|>OpMaUHH. 

npRHHTbit BO BHHMaHHc npH 3KcnepTH3e 
1. ABTopcKoe cBHflCTcnbCTBO CCCT N* 614862, 
KJi. B 21.0 41/02, I3.U.76 (npoTomn). . 
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(54) TOOL FOR COLD EXPANSION OF PIPES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is knovm for expanding pipes that contains a stepped mandrel with deforaiing 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the vs^alls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a resuU of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 
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on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves b on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium — ^niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 100 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0.120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 jim. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the charmels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 



Information sources considered in the examination 

1. USSR Inventor's Certificate No. 614862, cl. B 21 D 41/02, 13.12.76 [December 13, 
1976] (prototype). 
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